A c c e p t e d M a n u s c r i p t
M a n u s c r i p t turbidity results, it was found that the lowest ZnCl 2 concentration for full dissolution 23 was 29.6 wt.% at 50 °C, with the dissolving time being 4 h. Using Fourier-transform 24 infrared (FTIR), solid state 13 C nuclear magnetic resonance(NMR), and X-ray 25 diffraction (XRD), it was revealed that ZnCl 2 solution had no chemical reaction with 26 starch glucosides, but only weakened starch hydrogen bonding and converted the 27 crystalline regions to amorphous regions. In addition, as shown by intrinsic viscosity 28 and thermogravimetric analysis (TGA), ZnCl 2 solution caused degradation of starch 29 macromolecules, which was more serious with a higher concentration of ZnCl 2 30
solution. 31
A c c e p t e d M a n u s c r i p t able to dissolve starch without structural degradation (Everett & Foster, 1959) . 66
However, the dissolution process with DMSO is not straight forward. Starch is heated 67 in 90% aqueous DMSO for about 24 h, followed by precipitation and re-dissolution in 68 water (with further heating); and this procedure requires intensive shear and thermal (Fig. 1a) . In contrast, when starch was dispersed in water, it was only suspended and 184 the solution was turbid (Fig. 1b) . In this case, starch granules could only partially 185 swell in water without gelatinization, as the temperature was 50 °C which is lower (Fig. 2a) . Then, 213 with the elapse of time, the amount and size of birefringence was observed to decreasedissolved completely. Thus, for 2% cassava starch in 29.6% ZnCl 2 aqueous solutionat 217 50 °C, the dissolution time was 4 h. 218
As is known, the main ions in ZnCl 2 aqueous solution are H + , Zn 2+ and Cl − . 219
Since starch is slightly acidic in nature and is negatively charged, Cl − is repelled by 220 starch molecules (Oosten, 1990) . H + attacked the amorphous region initially, which 221 only resulted in partial degradation of starch granules, but not dissolution. Thus, it 222 was highly possible that the interaction between Zn 
FTIR spectra fornative and regenerated starches 250
The FTIR spectra of native cassava starch and regenerated starch from 29.6% 251 ZnCl 2 aqueous solution were shown in Fig. 4 . The spectra of regenerated starch were 252 quite similar to the native counterpart and no new characteristic peaks were found, 253 indicating no chemical changes to the glucosides in the regenerated starch. Thus, the 254 ZnCl 2 aqueous solution can be considered as a non-derivatizing solvent for starch. 255
Nevertheless, there were also some differences in band wave numbers between 256 native and regenerated starches. As seen from All in all, aqueous ZnCl 2 could be considered as a non-derivatizing solvent for 268 starch without causing obvious change to the starch glucosidic structure but can 269 destroy the inter-and intra-molecular hydrogen bonding in starch. 270 271
Solid state 13 C NMR study of native and regenerated starches 272
For further understanding the effects of ZnCl 2 aqueous solution on starch, 13 C 273 NMR spectra on native cassava starch and regenerated starch were obtained (Fig. 5) . 
